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Novel Spiro-Pentacyclic Conpounds The present
invention is concerned with novel spiro-pentacyclic

w@eowpowIss, their manufacture, pharnaceuti cal PCT/EP2005/000424

conpositions containing themand their use as

medi canments. The conpounds of the present invention

are useful in treating obesity and other disorders. In

particul ar, the present invention relates to conpounds

of forrmula (I): wherein RL and R2 together with the

nitrogen atomto which they are attached forma 4-,

5-, 6- or 7-nenbered nonocyclic, saturated

het erocycl i c ri ng NédietbpirmPentatyiclio@omponads ai n one or

two further heteroatons i ndependently selected fromQ

N and S; R3 is hydrogen, hal ogen, |ower alkyl or

cyanThe Résandnsntian & @achrneddithenddnpiry-peataspdiv;,compduids, their

iS_- O -.0r - SR+ ; - r eytd cal .

BEBuE s 2 8anicelie) PO foR iR PREEl BT phd thelr e o

omdivatmienti The evepiiods of tRIpresent ioRMtidncare ubsfielinitecating elksity and
elong to the G protein coupl ed receptor

gﬁ%@? gﬁk??. An alternative spliced formof CBl, CBIA,

has al so been described, but it did not eah&ﬁ;t
di f f & paticHan dg Rreedt 1nyepiomielaes toicgmpaupsinef iRgmuldD:
receptor activation than CBl (D.Shire, C Carrillon,
M Kaghad, B. Cal andR&, M Rinal di-Carnmona, G Le Fur
D. Caput, P. Ferrara) J. Biol. Chem 270 (8) (1995)
3726-31). The CBI regcepior is mainly located in the
brai n, whereas the B eceptor is predapinately
Fity localized
e | e system (S. Munro,
aar ., N e 36pR(1993) 61-61).
CBl -sel ecti ve conpo

c—avd?d side effects a
§ desirable.
D9-t et rahydr ocannabi W4 D9- THC) is the principa

psychoactive conmpound/in the Indian henp (Y. Gaoni, R
Mechoul am J. Am CHRIn Soc, 86 (1964) 16?@), canabi s
sativa (marijuanan), which is used in nedi‘ti ne since
ages (R Mechoulam (Ed.) in

wherein

in spleen and cel
K.L. Thomas, M
Therefore in order

R' and R? together with the nitrogen atom to which they are attached form a 4-, 5-,
6- or 7-membered monocyclic, saturated heterocyclic ring which may optionally contain

one or two further heteroatoms independently selected from O, N and S;

R’ is hydrogen, halogen, lower alkyl or cyano;

R*and R’ are each independently halogen; and

Xis —C(O)- or =SO;—;

or a pharmaceutically acceptable salt thereof.

Two different subtypes of cannabinoid receptors (CB1 and CB2) have been isolated
and both belong to the G protein coupled receptor superfamily. An alternative spliced

form of CB1, CB1A, has also been described, but it did not exhibit different properties in
terms of ligand binding and receptor activation than CB1 (D.Shire, C. Carrillon, M.
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"Cannabi noi ds as therapeutic Agents", 1986, pp. 1-20,
CRC Press). DO-THC is a non selective CBl/2 receptor

wa@gohiosi4sand i s avail able in the USA as dr onabP@DEP2005/000424

(marinol (r)) for the alleviati. of cancer
chenot her apy-i nduced enesis (Cl and the reversal of

RO oy R R RS P i

ChsamB?( (9))(19%5) &y2f-hbt The &Bakesgneords mpalyidcated in ihs begin, whereas
gtger C%Eec@éohg Rﬁgﬁrﬁﬂﬁﬁl CEH?LBHEQQH tthe ﬁ@ipheﬁl 4@?1&&1%9 Tocalized in

plegpynd gt goﬁ_@;wmlx%qng}ﬁs(y%(%é\dﬁnrov XL Thomas, gbu Slnaar, Nature

(’:95 @Q@Bﬁ@ﬂ%hﬁm@f&ir@iﬁ 8Rker WRsoldiaad bifdcect @B1-bdd&tive compound is
ndogenous |igand (agoni st) for the CBI receptor (R G

et , Curr. Med. Chem, 6 (8) (1999) 635- 664; WA.
Devane, L. Hanus, A Breuer R G Pertwee, L.A

St ev aﬁ&emahyaroc@mﬂﬁmoi (ADTHS s tre, prtnapdﬂzpqehmm cotxnpound in the

| 2 1
T e
aatzvtar(elapvmnh pehich lﬁ@BG\ﬁemtf@?ﬁl‘ﬂm sipegyge %lMe@@ehm
CY Gh A s YR i RGe ﬁge%%”t 1966, ﬁ?a?(f: ERTBYeSs) AAAITHC is a non-

S R aﬁareg@%ﬁ.sz@ésméa&nﬂ?gmna®>
ithe ARW2668 o€ E@ﬁ&kh@ﬁl%}hdriiﬂgﬁxﬁu%rﬁésm (BY @laythe reversal of body

R or rgene e pragent SO REE pOR AR TR EP ip UK
RabblinondILY - HHSdierCesd?ha@"baE Qinthe'fhelmalogﬁé)ofds)-THQDB]J)sed for CIE (R.

:&E_P%%ee,@é% 19%&19 ] r(r{e@-&%_&& %k§ %45 g giu{'&ﬁld il Evans, Drugs

receptor- mechani’ sm recept
$81(6Lt200@) El@ﬁd@d)ﬁ) sts block the increase in feeding
associ at ed W th adm ni strati on of anandam de (CM

W | isaps éaﬂﬁbﬁlh&%%thﬁ%d&ﬂﬁﬁ Waﬁrﬁﬁﬁhﬁgd’ as]fﬁ@ eﬁéﬂgenous ligand
199 9 1 5 3 1

d e
agomst FpReB recemva{:ﬁ% g, Begwse Mféi Eptrdic 6%:&%]198 | 635-
66@,&}7 AtSDeViﬂle, B I&amﬂQA.(ngl)ler( RI9 Pertnh G- 8 Wtewnsor @ skiffin, D
etite u eSSl an 0SS

O G R NN
|ArfandSnide 268 A 8 cHidQOH)glycrdd (PIAﬂ)ﬁ)lodlﬂe@tat thei pgesyhaptic nerve

TRl R 10 i LT v
banuqi(l;)erecmngdw qbgnxi b oPaMparzop e Melck, T. Bisogno, L. De Petrocellis,
Trends in Neuroscience 21 (12) (1998) 521-8), thereby affecting neurotransmitter release

and/or action, which decreases the release of neurotransmitter (A. C. Porter, C.C. Felder,
Pharmacol. Ther., 90 (1) (2001) 45-60).

'Anandamide as A’-THC also increases feeding through CB1 receptor-mediated
mechanism. CB1 receptot selective antagonists block the increase in feeding associated
with administration of anandamide (C.M. Williams, T'.C. Kirkham, Psychopharmacology
143 (3) (1999) 315-317; C. C. Felder, E. M. Briley, J. Axelrod, J. T. Simpson, K. Mackie,
W. A. Devane, Proc. Natl. Acad. Sci. U, S. A. 90 (16) (1993) 7656-60) and caused appetite
suppression and weight loss (G. Colombo, R. Agabio, G. Diaz, C. Lobina, R. Reali, G. L.
Gessa, Life Sci. 63 (8) (1998) L113-PL117).

Leptin is the primary signal through which the hypothalamus senses nutritional
state and modulates food intake and energy balance. Following temporary food
restriction, CB1 receptor knockout mice eat less than their wild-type littermates, and the



restriction, CBI receptor knockout mce eat |ess than
their wild- type Htermates, and theCBlI antagoni st

WOERDSOTUEA reduces food intake in wld-type buPCHEP2005/000424
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knockout m ce. Furthernore, defgctive |leptin signaling
is associated with el evated hypot hal ani ¢, but not

S Bandlsr sRENT 82 Yo RRARGAN Alwﬁaswgg bAPESAARAR mice.

diirthenmade, defectiva &ﬁpu@tsigmbhmg i @saomtﬁdé@tfadaw@@rh}@eﬂ@mmca but not
%ere@él?a? n%pe?@&yehdgéaﬁﬁ%lﬁblds h 5h&e HMH‘Bta%ﬁlo%V@bS%nc-Egﬁagucker rats.

I'nd lngs I ndi cate that end O%Fﬁrg]a Inoids in
iyt lpptimtreatmeay of raTmh 3ty antbel/oh racasruses aaprdsmaide gnd 2-
AR RIRNBy If rdl ﬁi@%y@ﬁﬂlata@ﬁdm Phésk ﬁﬁﬂmtgb BdiQud tihlat
circuitr %ul l Y(
@Bé%ﬁa&fla 1n91 ﬁ-& ag?usgna 51‘10{1}5%1}7 acilvatggBj recelptors to maintain
Feadimtake.ant folvh pad of &e RurdPalratitig regulateBbigleptia (V@i Marzo, S. K.

%P@Eﬁ)ﬁl&gﬁ%ﬂ%géﬁ %3{@1 § gl?rs.’a é%s%ezzas,%?]l %r%ﬁ%rﬁ }Ca%mter,

SugiventG. \Kuynvaseatiitd 41@I (6&3@&!22{825hl s for the treat ment
of obesity. In a double blind placebo- controlled

st ud
3—pgll7 Péh 74 &? 9%%?&1&?1\&5%%%%&5%@ ngx%lresfér!glﬁgﬁkﬂ i¥un o1ng currently

a { fria SBCQH:}H: trqgtmegtpfio Fsu@alrnnaocﬂ%lblq\]q?h Cﬁ@ﬁgo controlled
ﬁﬁH@Hbses ©f 5,10 andn0 mEMINABR m@1ﬂ6@fghﬂﬁ@ﬂﬂﬁieﬂucéaw weight

i RO
UriRue,d “Clinatiagid Augigstist2: G340 res2 Yol )ox)ls@) pﬁentmiwmdmgs ” Abstracts of
ﬁ%gerééﬁng AQ?Seﬁat%naﬁ)Rfe%Hngﬁh% 0 rI‘ECGBRQ& Ft@ﬂ% ?1%[?%]:8?5.68-30, 2001).

e’y inverse am noa
(AAI M Pacheco, S. R Childers, R_ Arnold, F.
Casi &iber @mpoungds mwhichthavphsenproppsedps 6B 1 Treptor 2gtagomists

(rls%%gﬁveylgvé&g’igonllétﬁe ﬁmnm'a ndéi¥y ORfl Pakheh, S. R. Childers, R

1 ano uste
I‘QrBﬂlngscaWoér] Wf@% I(ﬁgeg' éQgXRS) 257 (1)%199]1) 1V\8 1%3 like 6-
%&%ﬁb PWaNaged 1; PEVI( BABED, RKAriddé d]’l&ﬁai:y,cocfk, MKteck J. Ward, NIDA
Yo) urkey,. A ' LS, P
5B 2o e S o R LRI e sy - .
(QO&E) RMSHeschiy; R HFBmﬂwe.e& Makriganiis,ih CoSsroEeWnRnRBoeske, H. 1.
rihya i
%é’fg%é %% é‘ (A llg rl %,]SR rﬁe F]%: Grli%g ézf%rr?a%ho,X Li, A
&éﬂzé Makuyemms( Life 3‘01565 2@- AT(19%8) él%w -5%: Agylbepaglbdthiophene and
'%e!l\{&o @ﬂfukﬁy(LMszéia%Séz CKPelcEér, K/EE%;%e, E<M3Brﬂ5yaMYGla§§ KJP. Mackie,
A D P Ieni - R, Shegieg: A Koppel
&A Fqb@psp%ﬂ thnsaa»d%%t%wrﬁlenJ Hiseni MR phane: A Koppel,
23 4B{otnsfeliB98Phazhhedl) Exh. Thkn 84 (1)r(15889602-2% alsclosed in W09602248,
US5596106, 3-alkyl-(5,5-diphenyl)imidazolidinediones (M. Kanyonyo, S. J. Govaerts, E.
Hermans, J. H. Poupaert, D. M. Lambert, Bioorg. Med. Chem. Lett. 9 (15) (1999) 2233 —
2236.) as well as 3-alkyl-5-arylimidazolidinediones (F. Ooms, ]. Wouters, O. Oscaro. T.
Happaerts, G. Bouchard, P.-A. Carrupt, B. Testa, D. M. Lambert, J. Med. Chem. 45 (9)
(2002) 1748-1756) are known to antagonize the CB1 receptor respectively act as an
inverse agonist on the hCB1 receptor. WO0015609 (FR2783246-A1), WO0164634
(FR2805817-A1), W00228346, WO0164632 (FR2805818-A1), WO0164633 (FR2805810-
A1) disclosed substituted 1-bis(aryl)methyl-azetidines derivatives as antagonists of CB1.
In WO0170700, WO02076949, and WO0276949A1 4,5-dihydro-1H-pyrazole derivatives
are described as CB1 antagonists. In several patents and publications bridged and non-

bridged 3-pyrazolecarboxamide derivatives are disclosed as CB1 antagonists/inverse



US5596106, 3-al kyl - (5, 5-di phenyl )i m dazol i di nedi ones
(M Kanyonyo, S. J. CGovaerts, E. Hermans, J. H

w@omparus) D. M Lanbert, Bioorg. Med. Chem LePCT/EB2005/000424
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(15) (1999) 2233 - 2236) as wel,l as
3-al kyl -5-aryl i m dazol i di nedi ones (F. Oons,

Vé:g‘ré%e{sf(w@ %g?r\f%o[ggﬁid? 7@%6}%};@%‘%2@#&6% %;624941
(EREG'E}SK?JASSQM%;W@@OR@%\MV\&Q%&&Q%@M Aussina oCal.,
r]ﬁ%?&il&l&% Eftﬁgl?xe Q%gli% 61a§tR1ﬁ§ e?‘&l PM%EI% EX&Q%SEO(WB 3).

09 FR27 164634
Prrede S8 17am18)bmq»é@<2023®46é0f\m g’??%%ﬁ%@l@~h§m etal,

V@éﬁgﬁﬁ%@ OhER2 8033103968 I)’hesihleﬁfyl 258ds BahHebh WaBfed as CB1
| - bi HP’)ét%rmth I-azetl i nes deri

20ng et T B e Eb a7 agosos2iso,
VWBGQMlmd NVBO0B 08706 D.-V ariopy nzetedero cheteds Yimidwadesatriazoles and

gtar% gscggle% mgbﬁgﬁlwd@ﬁ@ﬁrWo&%%?%lsv@@&oszm and

3\1\7@03@2&41é cargdmnalpmemd sanb@mmxd@s argdescgibsd o WEIOHS 1 &0,

SO0 USROGy MRS rbommids

EPEIG98494853940418, WO03020217, WOD335005, J. M

Mussi nu et al, Bioorg.Med. Chem 2003,11,251; S. Ruiu

etal, J. Phar m Expt. Ther., 2003, 306, 363). Pyrrol e CB
cannabiisw@i sbjéce @éﬂh@i{nv&gﬂm t&tpiroﬁé&/ scldedies) divesilyr Adniag OB1 receptor

G ,Tarzia et 003 3965,

sty rSacBidy MRt dedhs bl et R apengigs e useful

r moepdical tlmnamg paitsbitlyiv Sredecatigartiant foriprewaOia0 B7 8iddses which are
WO30824 N%};l%gggag o@fygl \l@@é& 7037. Various aza

heterocyc azol es, triazoles and thiazoles) are
descri bed |n W00337332, W003040107, W003063781,

W003082833 d W0030 h I
car bogﬁlﬁ‘fscfg Qré(\pg 1gg§ éﬁgﬁ qlﬁ:qp o ){tggg'éla?e? set forth to illustrate and

dighrenld pyinidp Bed 6Upe@X ei¥ivdasud teriAE4 A3LridB the invention herein.
di phenyl benzene carboxam des in V\lI)3084943 It is an

obj ec f th |nv t $ovi de sel ec

ai T oot el SR SRR 1 Br RULEEITERET) e sopyiiag ofone o
| ciglets peefagdpofose togauhcahd)ragom(s)ts / inverse

antagoni sts are useful in medical therapy,

par tigpl RF y‘ 1}11(9 7t NEnd BIeﬁtcgﬁﬂﬁnzﬁfbﬂ/ v@[h Gﬂh@f’ %%hg? Refefs to a branched

di seases are_associ ated wt thon
omstfa@évéﬁh@psmowa&% sasuraeadyal @bamfrlaidé%aélaon fagesal of She to twenty

f @lrbomwbtoehsdeferi Bl 0AS tdiRedfdarb ot 4tBmbs Ombtd préfef Al Eor@d ten carbon

atoms.

The term “lower alkyl”, alone or in combination with other groups, refers to a
branched or straight-chain monovalent alkyl radical of one to eight carbon atoms,
preferably one to four carbon atoms. This term is further exemplified by radicals such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, s-butyl, isobutyl, t-butyl, n-pentyl, 3-
methylbutyl, n-hexyl, 2-ethylbutyl and the like.

The term “halogen” refers to fluorine, chlorine, bromine and iodine, preferably to

chlorine and fluorine.

The term “pharmaceutically acceptable salts” embraces salts of the compounds of
formula (I) with inorganic or organic acids such as hydrochloric acid, hydrobromic acid,

nitric acid, sulphuric acid, phosphoric acid, citric acid, formic acid, maleic acid, acetic



define the neani ng and scope of the various terns used
to describe the invention herein. In this

w@p@siofiss@t i on the term"lower"” is used to nmeaPCHEBI0OH{p0424
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consi sting of one to eight pre%erably of one to four
carbon aton(s). The term"alkyl™, alone or in

a%ﬂp 'ﬁﬂﬁ%ﬁg %cuw S{JPCI Sfié 2 %’&Hp ?ad rlﬁgtggﬁeisﬁ%ﬁl%Pgra%ﬁC sa(flcyhc acid, p-

Hyhxeae@hﬁmmcr ecdi @ai th@ﬂlkervéudb aneonttyxic &y bhang argamisms. Preferred
%Rg fofth Ql:Ms Qf%qoflﬂatg'é Hﬂ&&s?&fr%@ %}?&%ﬁlorﬂ@g %YdTObI'OInldeS and

pre erab Ky one en carbon. ato term
Khpnesu ’@)Iﬁéﬂérs alisy wethriyirpehlasilenpeing eprerllpprsinsted.

refers to a branched or straight- chain nonoval ent
al kyl radical of one to eight carbon atons, preferably
one tla dnembodithan, the (plﬂ&enﬂihifaltioﬁrreilates té &l l‘:(BIthund of formula (I) as

ﬁci(eg:ﬁgé 5$5V%? g%ﬂ&gfg %&?6&%@ eramzl‘g n%x%?x??tl’rége E%’{l)%) which they are
ta-ttaghgd form-apbni-yﬁ— 13- meetbeyddombydcyclns, kenydted heterocychc ring which
F% koxﬁﬁlﬁ Jrfd%r lt@vE ?urtﬂ—é??le{e? d;{{bmﬁ‘ ﬂi&% gﬂHenPZ aécﬁed from O,
orl n od

ori ne rom ne

I ne
t18 ae A ol iare ereble emmlbpdimment, i end & fngegion hiidbe niteagen gtom to
Hiplate fRlch&d fo?ﬂthr@ﬁ%b%@éc{ BoRbcythE sGAFRQHRAS @i clic ring

f r. . W.Ih i nor c.or organic acids, such as

h@b‘rﬁg 59#18“ gt am/ %\r BWT EXEER gtonpin émgdv@st preferable
shekqrbayrclicriagd drmpdibg Rhaid R ﬁgbﬁﬂier with thecni@okeh atb8i 1 which they are
%&&gh(ﬂy ﬁlen.ulga cetlci fumaric acid, succinic

aci a a4 }ﬁ’lﬁgsul phoni ¢ aci d,

salicylicacid, p toluenesulphonlc acid and the like,
whi cHnanethes ambodient,dhe presery imvegtion setates fradoenp@thd of formula

@ atssdeﬁ’h&halﬁﬁb dv§he"i‘51ﬁ If’% %ggmaﬁ’%b%f neg&ﬂ@&ﬁno Preferable

hlori des drobro onl'c aci

d
N AT e ORI P aer Dbl gem prst ey R fediiore g chloro,

IWitlofgorR et diBdtially hefeRb® PREferabVENS hRFosd GHIRSodeR sich as
jﬁggound of fornula (1) as defined above, wherein Rl

%2 together with the nitrogen atomto which they
are attached forma 4-, 5-, 6- or 7-nenbered
nonodyehpther sabodiatead thepesmmehnom rdlgtestoi acdontpound of formula

C(@t dAe Qﬁﬁg ed at %txﬂ}e%gl a RB\Q% dat | Jagﬁghﬁfnﬁi; Bgltogem Preferably, R*
1 st ath oo ion i gnd ara‘crb@thQMorcsg MaseprefiirablyRiend R’ are

qhkﬁ&gen atomto which they are attached form a
6- menbered nonocyclic, saturated heterocyclic ring

In another embodiment, the present invention relates to a compound of formula
(I) as defined above, wherein X is —C(O)~ or ~SO,~. Preferably, X is —C(O)-.

Preferred compounds of general formula (I) are the compounds selected from the

group consisting of:

4-[(2’,8’-dichloro-6-fluoro-10’,11’-dihydrospiro[1,3-benzodioxole-2,5’-
[5H]dibenzo[a,d]cyclohepten]-5-yl)carbonyl]-morpholine,

4-1(2°,8’-dichloro-10,11’-dihydrospiro[1,3-benzodioxole-2,5’-
[5H]dibenzo[a,d]cyclohepten]-5-yl)carbonyl]-piperidine,

4-[(2’,8’-dichloro-6-fluoro-10’,11’-dihydrospiro(1,3-benzodioxole-2,5-
[5H]dibenzola,d]cyclohepten]-5-yl)carbonyl]-piperidine,



whi ch may optionally contain one further oxygen atom
in the ring. Mdst preferable heterocyclic rings forned

whyooRb7asd R2 together with the nitrogen at om pOT/BP20051000424
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they are attached are piperidinyl and norpholino. In
anot her enbodi nent, the present invention relates to a

conpo » of -.formule 185y dehi - a) 1R3>
R e e el LS
| (5B dibahiol b diasliobertem35yDsHEamimomphaiiaeabl e hal ogen
residues R3 are fluoro and chloro, with fluoro being
especi gt ¥R &imidr6d o, Ar hiejieddpiroRB3 ibenbdiseMen,sar
halogen iﬁch as, tluoro, bn noﬁger epbodi nent, the
poEH eibenzal ¢ iohepten e a8 UGB SIBAAPDf formula (1)
as defined above, wherein R4 and R5 are each

i ndepen@sost-wifinrogenl 1° Milefdeospioy 1,3 Rénamtloke-a58 bot h

f nLQ, Or a 5 I .. Mbst preferably,
e end e o PRher e i SR P s e ' T he
present invention relates to a conmpound of fornmula (1)
as defid@urmbosngicallyaseapitablecsalts thereyfo) - or - so2- .
Preferably, Xis - C(O- . Preferred conpounds of
gener glocf Qe T tethan M urk RE SAPHPANT fseh8sT 84 also@Mobject of the
the grou conS|st|n%¥8&; 4-%42 ,. 8 ¢
SIAFRINo A 516 LRe inapRHonofurthe efaissdP dPeest for thayarnufesties
| @mp&urrds o fdriulefIy,avhich process comprises:
[a,d?cyclohepten]-5-y|)carbonyl]-nnrpholine, 4-1(2',8
>-dichl.oro-10" . || +djhydr hro[

187 ERbghRa s oreound b YRR R o

[a,] cycl ohept en] -5-yl)carbonyl ] - pi peridine,

4-[(2", 8" - dHEN oro6-£Xuqr.aR10M ' - di hydrospiro[ |, 3- ben
zodi oxol e-2,5" - di benzo

[ a, d] cycl ohept ek «I)gaﬁbonyl]-piperidine,4-[(2',8'-
di chl or o- 6- HQior o° O',Rr-dihyﬁgyspiro[l,3-benzodioxo|e
-2,5 - [5H di benzo [a, d] cycl ohepten]-5-yl)sul fonyl ]
-nnrpholine,142&%2',6 8 )

>-t r i WhersinoR'1 8% R randiXara podefined ereduhséisodi oxol e- 2, 5 -
[ 5H] di benzo[ a ] cycl ohept en] - 5-yl ) car bonyl ] - nor phol i ne,
4-{(Zgﬁga&bnkbhﬁa@@ﬁﬁnﬁﬂﬁ@E)r-dihydrospiro[I,3-benzodio
xol e-2,5" -

Cl, Cl

wherein R* and R® are as defined herein before; or

(b) reacting a compound of formula (A)

HO X\v/R
3 R2
HO R

wherein R}, R%, R® and X are as defined in claim 1;

1

with a compound of formula (C)



[ 5H] di benzo[ a
] cycl ohept en] - 5-yl ) carbonyl ] - pi peri di ne, and

w@b@soeasut i cal |y acceptable salts thereof. PrBCEEB®S5/000424
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for the manufacture of conpound _of formula | are also
an. obj ect of the invention. Thu the invention
further relates to a propcess for t he manuf act ure of
compounds of fornula (I), which process conprises: (a)
ketalizing a conpoynd of forwula (A wherein RlL, R2,
R3 and X are as ed hg§ pefore; with a conmpound
of fornmul a K ; gin R4 R _are as defined herein
before; or (b) react Nag-a conpou (gh&f formula (A
wherein Rl, R2, R3 andX are as defi (—}-d in claiml1,
with a conpound gf formula (C)wherein R4 and RS are as
def i netrtisRiandRetaos as;defined oreindwéareimy a conpound of
formula (A) wherein RL, R2, R3 and X are as defi ned

%5 RBidle] Q5ifpoilid §f @nfgaRAYnd of formuia (D) wherein

are as defined herein before. In detail, the
conpounds of, formula ({,) rein RLto R5 and X are as
previ ously e By bR -Pr epared using the genera
met hods depi ct ef Sche 1 as further described

g tLoScheRe 1, a catechol internediate
of. formul a HQ can be Iﬁetallz@zg‘)with a bis-
substituted dichl oromet hane derivative of fornula (B)

in an jnert. ;sQ}vent e or rldlne) or
neat , "RFTER B ﬁ ﬁBﬂl%ealrg%s%%élg‘Zﬁsrgmotf é “base (e.qg.

pyr i d| ne) at eI evated tenperature (e.g. MOOOC) to yield
pr odueith & corppendaf fovmidz (Dd conpound of formula (1)
may be prepared by reacting the catechol internediate
of formula (A) with a Betone of formula (C) at

el evated tenperat ¢l. g. 150C) neat or in an inert

sol vent (e.g. @ wi t hout the renoval of

wat er by diﬁni icsdistillation
wherein R* and R’ are as defined herein before.

R
D)

In detail, the compounds of formula (I) wherein R' to R® and X are as previously
defined may be prepared using the general methods depicted in Scheme 1 as further
described below.

According to Scheme 1, a catechol intermediate of formula (A) can be ketalized
with a bis-substituted dichloromethane derivative of formula (B) in an inert solvent (e.g.
.toluene or pyridine) or neat, with or without the presence of a base (e.g. pyridine) at
elevated temperature (e.g. >100°C) to yield product 1. Alternatively, a compound of
formula (I) may be prepared by reacting the catechol intermediate of formula (A) with a
ketone of formula (C) at elevated temperature (e.g. >150°C) neat or in an inert solvent
(e.g. toluene) with or without the removal of water by distillation, azeotropic distillation
or addition of drying agents (e.g. molecular sieves or 2,2-dimethoxypropane) by methods
known in the art (see e.g. T. R. Kelly, A. Szabados, Y.-J. Lee, J. Org. Chem. 62 (2) (1997)
428). Alternatively, a compound of formula (I) may be prepared by reacting the catechol
intermediate of formula (A) with a thioketone of formula (D) neat or in an inert solvent

(e.g. acetonitrile) with or without the presence of a base (e.g. triethylamine) with a metal



or addition of drying agents (e.g. nol ecul ar sievesor
2, 2-di met hoxypropane) by nethods known in the art (see

we2@s50754R Kel ly, AL Szabados, Y.-J. Lee, J. OPBCT/EPEN5/000424
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62 (2) (1997) 428). Alternatlvegy, a conmpound of
formula (1) may be prepared by reacting the catecho

I &itﬁu ?ﬁ% gg:;g meﬁ}%cfcfg WL\’% 11(1 ﬁ}e aWc slé]e @$ tIh{’S}gg‘%}; EeKagtoh Y. Gama, A.

a@einbﬁf Taguch) and ThTmchW,tfﬁ@i@tOCYq]i@ ‘Er@@@@)c@l f a base
(e.g. triethylamne) with a netalsalt (e.g.Agl) by

met hoglgekfaqwn in the art (see e.g. |. Shibuya, E
Katoh, Y. Gama, A. QO shi, Y. Taguchi and T. Tsuchiya,
Het erocycl es, 43 (1996) 851)c[Schene 1. Alternatively,
a conpound of fornula 2 e prepared by reacting
a di azoconpound of for th a 1, 2-di ket one of
formula (F) (SchenERZ) : fSRhown in the art
(see e.g. J.M Fox, NR o dberg and TJ.

J.Org. Chem’, 1998, 63, 7456) . B®azo- conpounds
(E) are avallable fromthe @orrespondi ng hy

DhRod 94
e gk

substltuted d|chloronet§ane derivatives
(B) may pe prepared by neth d5 known in the
the correspondi ng ketone bysreaction with 5
thi onyl chloride in the presé@nce.of DMF or arfot her
N-fornyl at ed agent, pyl!;‘ a i th phosphorus
pent achl ori de with Br Epfesence of a
sui tabl e solvent, e.g. phosphorus oxide chloride
(Schenme 3). The ketones of Dormula (C) may be prepared
by el ectrophilic aromatic substitution of the
derivative (G wth oxalyl chloride in the presence of
a Lewis acid (e.g. alumniumtrichloride) in an inert
sol vehlterpatively, ezpbmoudd of formgds (I} may be prapareddyirgacsing a diazo-

aLom%&ka foHBulMEﬁ %ﬂall 2%&@%0%% wfo}l%% (Fs%s,ch/égé% $3Inethods

by 1 htrapol ecul ar cyc t.ion ar
d&RQwED the ag( S?Qﬁ‘ﬁnﬁ’é Fm) ifh %ﬁ'ﬁ@% E&Megl 5
agyasd,d367496). @lhsz&&ﬁpdﬂﬁfds of agithla QB) tai‘é iailaBlé font thaBorresponding

V\Eﬁg SN néfhé‘%’( ﬂ}ogﬂjelﬂ'i&ﬁl'e grtg lol(p)i ggﬁﬁ 2)% %}mﬁwg ) are available from

eaﬁa&mhméﬁamada(AbhythﬁmdQRMQmmun@mag

Scheme 2:
= RY
) 1
Q o X\N/ R’ 0 X\N R
(e JOLF — .
oy T S
R® °
E F ]

The bis-substituted dichloromethane derivatives of formula (B) may be prepared
by methods known in the art from the corresponding ketone by reaction with thionyl



ketones (C) by reaction with a suitable thionation
reagent (e.g. phosphorus pentasul fide), according to

woreilogssknown in the art, in the presence of BCT/EP2005/000424
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suitabl e solvent (e.g. toluene) with or wthout the
presence of a silane (e.g. hexéﬁéthyldisiloxane) (e.q.

TJ. Curphey, J.Og , 2002 Z,6461). Schene 3: .
Chifh el AV SLAroRe L P SREDiEEG P pRarith
GSHJsFISR0R Féﬂ’cc}dd'nﬁﬂ&sﬁiﬂh Bﬁwmvlbe’ul;the pr&stxmg:toiéd suigdtd¢ soludnt, e.g.

faqr a a t.r,e nt ,wi th an aci e.g.
téh%gﬁfgpéggéf?@ogé? ¢ H%egyguitable i nert golvent

(e.g. nethylene chloride) or by treatnent with an acid .
(e. 9. Thaletdnes pbfarmuiac(Q@aney) be prepaved py elselerhitig argmatic substitution
\?vlé{jt thgg&gﬁﬁt%aj Eﬁj Wah 8LANch{Gidd 1h FhEHRWNSE bBEwis 888 {e. L aluminium

e inert’solvent (e.q. .neth .
Ciricblorde) in s ne FRT AR : RO RHAAR (68 FokniAviz o abdqurnal of
bﬁe&@ﬁ{al (gﬁélﬁﬂﬁ’? ‘ﬁ@%,r 951} @3(80%8) Qﬁ)ﬁiﬁ&dﬁi@kcglas bdlisgtion of a carboxylic
pr ot ect ed catecho farmul a r.edueti on . .
P geirs arformuteiE) i Hedednts S it SiF Lo @ olypGipboric acid)
ewh opafithadi afninen sclaedtqn.g. be-diddomethaner eignW D851 80),
Alternatively, a catechol derivative of formula (K)

can CQL ' I ' j j [ :

mor TRERYRheLb B RR U XSIAT fofh Mg Rronding

oketgE) C) hy téaction wihacuitele thipaafionreagent te:g. pAgehorus pentasulfide),

?Eég ing 3 ﬁ‘l@%ﬁbd\; %%vfrﬁfn&ﬁ% Rang e g%érﬂze Q)P]lca @tﬁiitéliﬂesscﬂw?éﬁg@.g. toluene)
=( respectively e correspondi ng _sul.f.on

chith or edopiheppesencegty N %ﬁain%g}yﬂqu%n@ (e.g. T.J. Curphey,

CROBORYG 2060, 85, UKECO, Z=OH) after activation with an

appropriate coupling agent (e.g. carbonyl diim dazol e)

are ug&%ﬁ{&, the preparation of catechols of fornmula

(A b 0ds known in the art (Schene 4).
Di phenyl mgt hyl ene protected ketals of formula (La),

bi s- benZ\ protected catechbl of formula (J) aRy

cat echol (vative of for (K) may be prepar

nmet hods o ggous to those § i bed in the

l'iteratur chenme 4: Some e®rpounds of formul g cl
may pos tric ce d are _therefo

capabl e irsting 1 n norig n one stereoi sole

form Th ention thus al | ates t.0 conmpoungs
substanti g pure isomeric at one or nore
asynmetri cxgceHAtres as wel | A xt ures, i ncluding

racem ¢ mxtures, thereof. Sych isonmers may be
prepared IR R ' R
D C B

Catechols of formula A can be easily prepared from the corresponding
diphenylmethylene protected ketals of formula (Ta) by treatment with an acid (e.g.
trifluoroacetic acid) in a suitable inert solvent (e.g. methylene chloride) or by treatment

with an acid (e.g. trifluoroacetic acid) in the presence of a suitable reducing agent (e.g.



asymmetric synthesis, for exanple using chiral
internmedi ate, or m xtures may be resol ved by

we@eorgenidsonal net hods, eg., chromat ography PCT/EP2005/000424
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(chromat ography with a chiral sorbent or eluant), or
use of a resolving agent It Wi be appreci ated, that

th d f f 1) 1 his I Nt |
s e R iR Seutie Sl PoTrRet b s ebDishs sfigaas). o
ddtarnativielyes cuhitohoffoemoapabind axdasityopreparsd Gronbackrésponding bis-

t& n‘gq%gg@&eg Q{[Q&%‘j‘ ?f o 1av(?) @Sregﬁé‘(forn G%ﬁ@éﬁa‘u&r{]ﬁ the presence

har maceu
arf@,@ptt@lﬂﬁ catalsiftt & g-trabrdivim aiugarla; by sepans kn own in the art). Alternatively,
tME&HSMérﬁﬁﬂ&eYOﬁ&trﬁMﬁ l@}'&%ﬂﬁ%ﬁﬁkd SaRes Alpry@sate amme ina

t herapeutic actlv st an or thetr
SHHR Flrpﬁrbﬁ‘gﬁpﬁ%&w g‘é}é’é% pde BV %@63?}5& élathe presence of
Vi Bde (e tﬁ@cﬁw adhihen EﬂﬁerttheC&Béspbﬁ@lﬁ@faaﬁfdﬂdrfde@@e:CO Z=Cl)

SEpeh s SRRt AL Sl B somesponding

aethorglicadids (X3, Z=p2l) aftarlaativagioasvitther aygeupiiate actpling agent (e.g.

SHBR LR o ABTE sl RSB Ay
aatthpdekpavar in thype (Sehemetd) daiphrrdmediyiane protgeted ketals of formula

g r B@ﬁﬁéﬂzﬂ%bte‘é&%%tﬁdl SR Ror AT ? ShDEht&hePARAHAR FFormula (K)
efi ned aboxg rmaceutj ca g &’@E‘f
dBEYF Peprenws V“é?gljl(tﬂféﬁ 0gQYys tg SﬁéFSCéﬁs it eraffe,

invention relates to a nethod for the treatnent and/
or prepbmkaxi s of di seaseswhich are associated with

t he nodul ati on of CBl receptors, which nethod

{ ses adm nistering a conpound as defined above to
pn bei ng or apimal. The inventign further relates
'-f ofbeprPounds His- geki add dbove f oro Xy R
) /or'zpr-ophyl axi | di seaseswhi ch @ + HN
Qte Mt he noduiai OR® CBl  r ecepti@r s R® R?
add pn, the invention rel ates to the use of

compeunds as defined above forAthe preparation ofk
nmedi canents for the treatment ind/ or prophyl axi s of

di seaseswhi ch are associated with the nodul ati on of
CBl receptors. Such hcament s conprise a conpound as

defi ned above. In th@@@ t 0 \%X,BY essi on
' di seases associated W th nod @ onof CBl
J

Some compounds of formula (I) may possess asymmetric centres and are therefore
capable of existing in more than one stereoisomeric form. The invention thus also relates
to compounds in substantially pure isomeric form at one or more asymmetric centres as
well as mixtures, including racemic mixtures, thereof. Such isomers may be prepared by
asymmetric synthesis, for example using chiral intermediate, or mixtures may be resolved
by conventional methods, eg., chromatography (chromatography with a chiral adsorbent
or eluant), or use of a resolving agent.

It will be appreciated, that the compounds of general formula (I) in this invention
may be derivatised at functional groups to provide derivatives which are capable of

conversion back to the parent compound in vivo.



receptors' neans di seaseswhich can be treated and/or
prevent ed by nodul ati on of CBI receptors. Such
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di sorders, especially anxiety aig anxi ety di sorders,
psychosi s, schi zophrenia, depréssion, substance abuse

di di b f hot f

for 1 hedasiios HitFape GUpERGLICR oA Ln 00 oh Rt giace iy Seceptable

I ﬁiﬂs lﬁlﬁ’drét@f cah belisdd ddehaapiemicyllyomtvaiubstannes, eippaaijen tyerapeutically
#r 2 plgbsﬁarg:esﬁog ggert?éa@%%té&nd?&rsproﬁ%ﬂl\ﬁpg%/d.lseqyé %\} &Szlrgﬁsmaated

dwsthrtblemdulmnn Ioéthd:éEB:JruteF@‘iow membcshrdﬁlsteﬁ'@enventlon therefore
eﬁeﬁat o%' H§as cge% 4 Love %@e%tasele}asfp@au& bt sapsreances,

I nsu ent e €s trol ntestinal

dp@reagleﬂy as/t%wretneﬁgc aghive ﬁlﬂhféaalceifpr H@ yeagnerjrangfag prophylaxis of

C s Sl MASIEH A as§HEREDRIE thd beilbiibn bYCHI SRESSFsS,
|nflannat|ons i nfections, cancer, denyelinisation

el at di sor.der.s, ur,o articular in
R I AL T
ecmapbatd 4d defined slsbrahd wuapbeuhareuticudly desepmbinedriderand alr adjuvant.
trauna In a preferabl e aspect, the expression

' di seps otﬁase%o%&rggmwcﬁéhn%%b%M%@tcp;m drtSPﬁ{%ttPerafiPent and/or

relates to eat 'S0 eslt etes %{J
oprapdilaxisof |d13ﬁasg@pb1ﬁh| argt a@q;quaéqcbxglt](x ﬂpq:;gpdula’uon of CB1 receptors, which

NEIAER) P ongrrisal écﬁﬁmls‘ilé &ﬁﬂsﬁ denséd e@brovéiep@n@ea& Being or
of a substiances, i ncluding a cohol dependency and

nfEHE ne dependency. In a nore preferable aspect, the
said termrelated to eating disorders, obesity,
di abeThsidvwpgon further Redated toghé use dfepmpdands aidefirtdsbove for the

i( Elg%nﬁ g&g{?% Bﬁo&%y%;ug é)? gl%ga%gsrkgﬁ are as o%%%mﬁﬁ sz modula‘uon of

ndenc nicot1ne depeéen
WCBh redeptirs.y bei ng espeC|aIIypreferred It is a
further preferred object to provide a nethod of

treat f‘f?ﬁﬁd[lﬁf)n Rﬁ@ﬂ%@ﬁﬁ&f‘reﬁ&esﬁ% R thde of h&gﬁéﬁ%s as deﬁned above for the

d { t | t
gggﬁgqqlra\r};ﬁp £ epfeqneggs&oh I t;ﬁiggesrgtr;gé#r@gg@y axis of dlseases Whlch are

t E@b@@@dtwﬂﬂﬂk Yncful £1ehi of € B etkptorf Suah esdpaiedts comprise a
accordin % % Ia (1) in conbination or association
st

wFPRPEHR PRACty effective anbunt of a |ipase
inhibitor, particularly, wherein the lipase inhibitor
i s or [n gtiatantetstbe axprodsjomc thisedfses dsgpciatectwith ompdugationeof CB1

wFécQé)g{@?nquss &séa@gs%lﬁ?r? Xagl geﬁ&ea‘ié@axﬁ/&ﬂr %@Qfﬁ:‘xpmodlélation of CB1

stratiron o
ampf@rm §u@1bd1m|swaorppassdm age notdigaited; tanpgyrhie isorders, especially

PaftikGUh8ah¥ietRlisRnE Rl iHosk adchRophrenia, depression, substance abuse
disorders including abuse of psychotropes, for example for the abuse and/or dependence
of substances, including alcohol dependency and nicotine dependency, neuropathies,
migraine, stress, epilepsy, dyskinesias, Parkinson's disease, amnesia, memory and
cognitive disorders, senile dementia, Alzheimer's disease, eating disorders, obesity,
diabetes type II or non insulin dependent diabetes (NIDD), gastrointestinal diseases,
vomiting, diarrhea, urinary disorders, cardiovascular disorders, infertility disorders,
inflammations, infections, cancer, demyelinisation related disorders, neuroinflammation,
in particular in atherosclerosis, or the Guillain-Barré syndrome, viral encephalitis,

cerebral vascular incidents and cranial trauma.

In a preferable aspect, the expression ‘diseases associated with modulation of CB1

receptors’ relates to eating disorders, obesity, diabetes type II or non insulin dependent



It is a further preferred object to provide a nethod
for the treatnment or prevention of obesity and obesity

wo edoanedsdi sorders whi ch conpri ses adm ni st rat POER{005000424
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therapeutically effective anouz% of a conpound
according to fornula (1) in cor fhation or association

W.th a rapeuti ff t th d
e Y IEUAE RevhorBELTT e G Eh gD o s

t hﬂktab@@&fd&ﬁfdlﬁg‘lﬂyo}gﬂ dépeaﬂémtam‘del_w@ime eleperfliehtyabd @ more preferable

g%sgﬁft gl ?1% tgrén F%{%g%?u%art% sg%er% 'o@g&@ﬁdﬁa&t%g fldr%on insulin

r éqgmdkm: diglyetési NOPD)( SR 9nd/ aoddyienderico 9 a gbstances, including alcohol
g%a@ﬁay%a rﬁtotﬁJAﬁ b gf}a%ﬂﬂto%e %&EG& §ﬂeﬁgd

rate,’ sequentia nultaneo tion.
PreferableIlpaselnhlbltor et rahy i pstatin.
Sui t abiiea Bt preferredehied o prayide s lﬁe@eaﬂ%ﬁét‘tﬁ&ﬁt (F P¥evention of

C OHRON eh bRfes (Aén-RisaEL Bbpdnd¥iihisttes rﬁélhﬂﬁ QNII'DDM)aha Hi@han which

limted t ani nor ex,
bENPBHES ga{wstr%tmrxoq M@%@«F\mcﬁgy ai'JgeiCBB 8?%Pf a compound according
¢ tofopimeds (TEinominttingtion @i assdcaation véth cthetapeeticallpeffective amount of a

dﬁst% rfr]; i ftgr D&scufl §t&lﬁe?gHQE%g]§ng Gihibit t1p %tl{%a? FAl?onan object of the

|ne am ne, raza
f ewfehtnmamth@meﬂmda asdle@m ed ebqyieé@otﬂae >a1m¢1tam@m separate or sequential

f hmrﬁafﬁf&n JfléchH{p\éhHEtaE%k@iﬁg RetARUNE(T) hEYATHAL MHiBigor,

| evop acetoperane mazi ndol , “nmef enor ex;
neerienis éﬁ%ﬂ@"ﬂ%ﬁ%ﬁﬂphetan1ne norpseudoephedrlne,
pentorex, phendi metrazine, phennetrazine, phenterm ne,

p henyfiis @ lﬂﬁ'ﬂ@ﬁr @ﬁ’@f&@ed &b} edthe® pﬁ)mwnﬁt}bdtfbﬂm M atn@difd or prevention

L ts the
DPEREE Pl Sk rEs Bisdilets SRk SopBR St Ripon of
p ﬂmmdlmum:aﬂy efchtlnteatkricmns of @ curhpeursbraowimgitorfeupelakp in combination

ﬁp mb&%oﬁ} ® thliﬁ?rh}geu(f{aﬁgr’ é'f% 1\%’5&%\5& of oﬁﬁﬂiﬂ% @orocﬁe treatment of

resen I nven uoxeti ne
p abeﬂzcétor aetingrdisasderns s fhap ogethen theh apiewdeciiveadier. ySultable Other drugs

EfBRIaR GrSittiRnitdaab %ﬁf)rea@f@géﬁtsr Bpdse hiRbitcdghd PR@be serotonin

b|oIo i G acti vit npounds of resen

ed lhﬁyrsdés%l'e c@)%fnngﬂgfas Ao ot,tﬁle V%%ents may be
Vv 'eﬁ@bmr_}ﬁ’d'éﬁng Bepatate) segeaysl drisghulareoweddmiaivaationn t he
art exanple to denonstrate the efficacyof a

h f h f
gbggr?vg F% %ﬁs %} gﬁgégﬁgﬁnﬁg§%Pgée?es Syndr one

X, or atherosclerotlc di sease and rel at ed dlsorders
such &sitihlpenareitiy agents ptiassiia comliination with a compound of the present

invention include, but are not limited to, aminorex, amphechloral, amphetamine,
benzphetamine, chlorphentermine, clobenzorex, cloforex, clominorex, clortermine,
cyclexedrine, dexfenfluramine, dextroamphetamine, diethylpropion, diphemethoxiding,
N—ethylamphetamine, fenbutrazate, fenfluramine, fenisorex, fenproporex, fludorex,
fluminorex, furfurylmethylamphetamine, levamfetamine, levophacetoperane, mazindol,
mefenorex, metamfepramone, methamphetamine, norpseudoephedrine, pentorex,
phendimetrazine, phenmetrazine, phentermine, phenylpropanolamine, picilorex and

sibutramine, and pharmaceutically acceptable salts thereof.
Most preferable anorectic agents are sibutramine and phentermine.

Suitable selective serotonin reuptake inhibitors of use in combination with a
compound of the present invention include fluoxetine, fluvoxamine, paroxetine and

sertraline, and pharmaceutically acceptable salts thereof.



hyper chol esterem a, the foll owi ng assays nmay be used.
Met hod for Measuring Blood 3 ucose Levels db/db mce

w@ oiwsaraasd from Jackson Laboratories, Bar Har bpeT/EREDS/000424
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are bled (by either eye or tail veln) and grouped
according to equival ent nmean bt &b gl ucose | evel s.

accegouBPB el eyt G et Bt B GHee R e present
mﬁrerﬁldrpmlfrbéi @t&mpﬁ&heﬁhhﬁoqghllm vitrd, hx?vﬁm,l aralia Vafoeasﬂlyeﬂlat are well
Zlgqa gfqﬁ%tga Xﬁl\ﬁ rrﬁ%gﬁ]‘l?]gr F"nﬁg 2 cbns}:ra{e u C 0%% 3gh gvn?a acent ALt agent for
hidyp trshtmertef pbésitpiralettd fdisonder s dL&bb@B,étyndlrome, X,Bzrr
F@ggrg%%eéxﬁz d?sga%e Qhafp'elit@az dﬁb{da%rsueu 8 é%@ai'%iycy&aéaia ahd

acco equi val ent mean
t ypgrcﬁwéqstea@nlae%@lowm@gsswm@me@r ally (by gavage
in a pharnmaceutically acceptable vehicle) with the

test pREANEMMAGHIEBIbYD Ghicode L&velk4 days. The ani mal s
are then bl ed agal n y eye or tail vein, and serum

trigl |de re .det ned. M
Ve as /A5 HiER (H P ELF R dRaeay i S e FReHEPT ME e bled by
Hibthee byd (asraﬂa Wah) dn&i/gbapédéméﬂmmg toeeqamleht eatambbbod glucose levels.

?glsegzpa?g é#eﬁ%r%@/“t‘by g&ﬁ? l[r{'f 81([1}\1 iica % &F[%lg %{:fﬁﬂg with the test

vespoundognce deily foo ol daYSOAt ﬂua poiny tl@mgmala rte hlpdagain by eye or

bﬂaﬁ@eﬁrhntdhﬁoécp%lhéﬁ% N9eldad dRdragh®. i-s anal yzed for
HDL- chol estero I'n addltlon -to denonstrate CNS

activjties he co nds, .0 e present "

mvenMeg?Pdfgﬁ At Y?eﬁ‘d\?ﬁﬁ%eq%lssays may be used.

Met hod for Testing Task Learning and Spatial Menory

The MoApoAl ikt éobtitaedirom Jadksbh lebyratisize, Bad Fsbas ME)ake bled (by

| PR R A IEPL Ko AP REIS Blenhcun NEHEASE v ceride
1ltveis7 -Tbey are3B4yd oriably (Hyi gmvegeday pharmaratiecadly ecqsbtabledvehisle) with the
S‘ﬁeg’tacto% o%ﬂglon\é@ H&% S7 8 ¥i @5@ THY Qi AHRIFARES ble@@tgam eyeor tail

atformis In gne o t he quadrants.
|§eup>|a@ééar%trﬂ%becemé%1éve HHS| e%malm -expected to Iocate
the hidden platformw thin a predeterm ned tine.

Method for Measuring HDL-Cholesterol Levels

To determine plasma HDL-cholesterol levels, hApoAl mice are bled and grouped
with equivalent mean plasma HDL-cholesterol levels. The mice are orally dosed once
daily with vehicle or test compound for 7 to 14 days, and then bled on the following day.
Plasma is analyzed for HDL-cholesterol.

In addition, to demonstrate CNS activities of the compounds of the present .

invention, the following in vivo assays may be used.
Method for Testing Task Learning and Spatial Memory

The Morris Water Maze is routinely used to assess task learning and spatial
memory (Jaspers et al., Neurosci. Lett. 117:149-153, 1990; Morris, J. Neurosci. Methods
11:47-60, 1984). In this assay, animals are placed in a water pool which is divided into
quadrants. One platform is hidden in one of the quadrants. The animal is placed in the
water pool and is expected to locate the hidden platform within a predetermined time.
During a number of training trials, the animal learns the location of the platform and

escapes from the pool. The animal receives multiple trials in this task. Total distance
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behavior.

The following tests were carried out in order to determine the activity of the

compounds of formula (I).

The affinity of the compounds of the invention for cannabinoid CB1 receptors was
determined using membrane preparations of human embryonic kidney (HEK) cells in
which the human cannabis CB1 receptor is transiently transfected using the Semliki
Forest Virus system in conjunction with [3H]-CP-55,940 as radioligand. After incubation
of a freshly prepared cell membrane preparation with the [3H]-ligand, with or without

addition of compounds of the invention, separation of bound and free ligand was
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accu SF%IHPS ule:gll)l g%(%p% %&eﬁ&}tfa@%{ If}gfgy’&#e (% receptor,
determined with the expenrnental conditions described in Devane et.al. Mol Pharmacol.
34 (1988) 605-613. The compounds of the present invention or the pharmaceutically
acceptable salts or solvates are antagonists and selective for the CB1 receptor with

affinities below ICso = 5 uM, preferably below ICsp = 2 WM. They exhibit at least a 10 fold

selectivity against the CB2 receptor.

Compound of Example | ICsp [uM]

1 0.013

2 0.018
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abhpinfluefte of thecodapdadhdi 1ﬂ;le]§t']?}&t@B)recqi‘tor agonist CP 55,940 (0.3 mg/kg)
was immediately administered intravenously, then 20 min after i.v. administration of CP

55940, body temperature was again measured.

The in vivo activity of compounds of formula (I) was assessed for their ability to

regulate feeding behaviour by recording food consumption in food deprived animals.

Ratsv were trained to have access to food for 2h per day and were food deprived for
22h. When they were trained under this schedule, the amount of food taken every day

during these 2h food intake session was consistent day after day.

To test the ability of compounds of formula (I) to decrease food intake, 8 animals
were used in a cross-over study. Rats were individually housed in Plexiglas boxes with a
grid on the floor and a paper was placed below the cage floor to collect any spillage. A
food dispenser (beaker) filled with a pre-weighed amount of food was presented to them
for 2h. At the end of the food intake session, rats returned to their home cage. Each rat
was weighed before the start of the experiment and the amount of food consumed during

this 2h food intake session was recorded. Either various doses of test compound or
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g/ kg) was immedi ately adm nistered intravenously,
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solid or liquid carrier materials and, if desired, usual pharmaceutical adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic
carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc,
stearic acid or its salts can be used as carrier materials for tablets, coated tablets, dragées
and hard gelatine capsules. Suitable carrier materials for soft gelatine capsules are, for
example, vegetable oils, waxes, fats and semi-solid and liquid polyols (depending on the
nature of the active ingredient no carriers might, however, be required in the case of soft
gelatine capsules). Suitable carrier materials for the production of solutions and syrups
are, for example, water, polyols, sucrose, invert sugar and the like. Suitable carrier
materials for injection solutions are, for example, water, alcohols, polyols, glycerol and

vegetable oils. Suitable carrier materials for suppositories are, for example, natural or
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) Prepaadtion dF4Bfbnny5-fhfora-benrgpetinztdafl fornula (1). The

foll owi ng Exanples serve to illustrate the present
AV 2089 178 YR Rt iRl 16 (5.5 QV$MBnol NAldichlorometh
in?gﬁ%dé%PE g@lﬁoﬁnﬁ? sﬁgc%up?egﬁatgé}y(nag’ olf 1 dichloromethane

> [ ner. npl es, M5

a8 wpedeviddeda santion of taron SHck o digtipomathane (1M, 96
ST, 3% nBBE B0 &49). TR Yeachbd MBURLRS WAEBMredRs B0WDAlLERd overnight.
undér an inert atnosphere (.nitrogen or 3&gﬁnz. Ex§qgk§.
1T TEREHIOR BTiuLsWas poure into'ice watelg, extracte ethyl aceta times).
[gﬁé Gcﬁli‘lbiﬁg@ gfgaﬁng@eg l_wgsm@shw ‘wiihrandiguyososhition[df sédibenz

I 0XOl e- - |1 De . .
ﬁ&?ﬁﬁe%%ﬁéﬁ& e\'%j s;ggl}w)sglga%% %%c)l/ ﬂte_:rrerg.rTl'heovl'ollar’%lées avgere removed in vacuo.

PFleplamoatni sotid ofas dilsted nothsshidroforo (Femzle prd dichlagpwietimge g10 ml). A

ﬁ%%gl:ltfodnl (%fbé‘lgghae i%oéafgdﬁlotgtrgggxgbgg&eﬁ R §/a8bibRtyeadded Oaflbr s8ring 3h at

or onet hane

I ), was sloa%%,ad e
swlom tempesdtubys thnvolatilesirese reprover ippedrp drssetiam BY ?5%1
9811’61113’(0%@51 fordedthe @tld corhPSun®aR3 1 @19899) %t W beowrasolid.
0

war ne

m xture was _pour jnto ice water, extracted with
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C and stirred overnight. The reaction

b) Preparation of 5-bromo-6-fluoro-2,2-diphenyl-benzo[1,3]dioxole

A mixture of 4-bromo-5-fluoro-benzene-1,2-diol (12 g, 58.0 mmol) and
diphenyldichloromethane (1.2eq., 16.50 g) was stirred at room temperature until gaseous
evolution ceased. The mixture was heated with stirring at 180°C for 20 min. The reaction
mixture was allowed to cool to room temperature, diluted with methanol (50ml) and
vigorously stirred. The precipitated product was collected by filtration and dissolved in
toluene (50ml). Methanol (100ml) was added and the mixture stirred 30min at room
temperature. The precipitated product was collected by filtration (yield 10.3g, 48%), a
further batch (6.4g, 30%) was recovered from the mother liquors.

ISP MS: m/e = 370.0 ([M+H™).

¢) Preparation of (6-fluoro-2,2-diphenyl-benzo[1,3]dioxol-5-yl)-morpholin-4-yl-

methanone



The conbi ned organic layer was washed with an aqueous
sol ution of sodium bi carbonate, dried over sodi um

waemosarsasand filtered. The vol atil es were r enoREDEP2005/000424
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vacuo. The brown solid was di I_Lg ed with chloroform (50

m ) and dichl oronet hane (10 ni 0-A sol ution of bronine

in carbon tet hl ori 5m
e e o S bane LS 0L 2L S
r(gwg? g,gu.ﬁﬂfﬁgw %al dih1 éthae(gi)@nﬂbwasf d@elly adbedonaiwipmagphnbutyl
NN e tl 9 . .
jg{qual_l 1ny a%:(lﬁ}l\/g 3@?‘%%? %q{l&ﬁ%q%&T@%@cﬁrﬁé i1 atrigg&r%’s stirred 1h
aft 5;7 mlbﬁf?@-tﬁ% udtitieR pP4-diqrbbelidecirbardfilodilel( &X & 36 9mmol, 1.2
m e_of..4-br -B-fi or-2-di .
35 AT B MARERI BRI GRl ldci gcons
gphuiiam aftspdinetbigarbpoem Therpsipasirer Hiit Fﬂraggégﬁ&etgyl acetate.The
e%?ﬁlg%%cggﬁgﬁﬁﬁgﬁgrs W6 wathet WFith s, WoRiiGd weré Fensdvied 4 Nguo.
at 1800C f-or mn. The re?fct Xt ur al | owe .
CRpgisation by vy empiORRT SLOHIR 40Ut 2r e HGrozo L] dioxol-
(éggiauo?glféliﬁiggt@uﬁﬂauoﬁd ¢onigehind ThE.0 s 68% pad alighd yellow solid.
product was collected by filtration and dissolved in

t e (50 ol (100m ) was added and the
n*osﬁiﬁgemgeﬁ%gea(@@ﬁqat room tenperature. The
precipitated product was collected by filtration

(§) Pleglarh@oBof (2488ro-45-diltndnesy- phanyh -perphglingoylymgghanone
recovered fromthe nother liquors. ISP M5: me = 370.0

E ’Hég/fhé:éaéﬂfg .(ifg'%.ag{i) QRAtiBh b k-Rhioro-2,2-diphenyl-benzo[1,3]dioxol-5-y1)-

henyl - b
[ mospnlinc-sieghanons b 10smYfa b isifuneRects sEibiodED) wes added
(Sfrgegﬁ)}@ﬂaﬁ@g}!lécp a.7&fl) over 10min. The mixture was stirred 20min at 0°C and 4h at
g’;oong _Ecregr_l]gﬁ_xfﬁt:u?gi e %Pé%‘f?lﬁ ?vlggetn g}ljo?f%cgﬁg&érﬁr@%gcg ég%sglvﬁf: %Xd fi residue
g?dﬁﬂecﬁbﬁmlumh@hr@hﬂogmphy oh siliba gah(2:h eﬁaf.kmq:@ge/bqptw—ethyl acetate-
L
ofretiamoph o$ limdwawbend k1% P46)-(8.5 g, 56.9 mml, 1.2

eq.). The reaction mxture was allowed to warmto 200C

gl?%ba?%gﬁggzizqgg (+anuegous sol ution of sodium

nate. The aqueous | ayer was extracted with

il Fespiaben o3 San Rt I bRBRByaper e Julglibp e 3 ione

Purification by flash chronatography afforded
( Erofd stiRFed-s3ludioti gidrdichloan 10l L-d#jydir@xddienzoa,d]cycloheptene-5-one

g;g gz)é, :zg??nr@lg*) Ff(l) \?’\91%8{%1}'6{(251%3 NPhe a&@éﬁﬂﬂ%@&&r&?’p&t%ﬂfﬁﬁ%ﬁeq, 561mg)
and hexamethyldisiloxane (1eq,0.54ml). The mixture was heated 3h at reflux and allowed
to cool to room temperature. The mixture was filtered through a pad of silica gel (70g)
and washed through with 8:1 heptane/ethyl acetate. Evaporation of the solvent under
reduced pressure afforded 2,8-dichloro-10,1 1-dihydro-dibenzo[a,d]cycloheptene-5-
thione as a blue solid (710mg, 95%) that was used without further purification.

EI MS: m/e = 292.0 ([M]™).

f) Preparation of 4-[(2’,8’-dichloro-6-fluoro- 10,11’-dihydrospiro[1,3-benzodioxole-2,5-
[5H]dibenzo[a,d]cyclohepten]-5-yl) carbonyl]-morpholine

To a solution of (3,4-dihydroxy-phenyl)-morpholin-4-yl-methanone (360mg,
1.49mMol) in acetonitrile (14ml) were added 2,8-dichloro-10,11-dihydro-
dibenzo[a,d]cycloheptene-5-thione (1.5eq, 657mg), silver trifluoroacetate (2.5eq, 824mg)



ISP M5: me = 406.2 ([M+H] +). d) Preparation of
(2-fluoro-4, 5-di hydroxy- phenyl ) - nor phol i n- 4-yl - met hano

weoFo7ascool ed (ice-bath) solution PCT/EP2005/000424
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of (6-f 1l uoro-2, 2-di phenyl - benzo[|_, 3] di oxol -5-yl ) -

nmor phol i n- 4-yl - met hanone (5. 7O§1I4 06m\bl ) in
trifluoroacetic acid n1 was ded .t thyl sil an

end mipuch el RAmEGUHTIRHE WASHSAIRE 4Rl "y e to roomm
200prafiire Qﬁ%r&i"é’veﬂ Hlaaidmmo]m@ etaetrme:neahm) ewasHeé throligl iviththyl
wer e re ved under .re ress

FeFtAte284 © mpog@tleg Hﬂd%rme a ggesgurl,eufﬁ‘e Tesl P£ 0%s gﬁﬁﬁ%@% column
thxhaagﬁ@h?eﬁbﬁmagﬂélOebhyudabhnaneﬂmﬁa%ﬂnéaﬁyﬁ@toaﬂbniﬂm
ace ate/net o -fluoro-4

“4-yl met hanone as
I|htbromn SO|Id 199 949@ ISP M5: nme = 242.2
OUES: mje = €99. Pt | ééa]a?f ation of
2,8-dichloro-10,|1-di hydro-di benzo[
a, i ] cycl ohept ene- 5-t hi one Tgxanglei2r red sol ution of
2, 8-di chloro-10, || -di hydro-di benzo[fl, J] cycl oheptene-5

one sl 2o PRI o R4 T A SR BB 2188 o2,

hexanet hy| di[3Hl dikemve |4, legclGhepten ] 3-ylTtrebonyl-piperidins
heated 3h at reflux and allowed to cool to room

etieaég gg‘fas?rﬁ}ayéc@ﬁvxggbrﬁéﬁ& ?rgthfe %Eﬁ’éfglr}n&hgé@f Bkample 1f

I Ca rou ane/

eftml(fide@h roxy-Phenibl- BB Ainot-vHre oveﬁlﬁ &ﬁ i?lﬂoro 10,11-

AbRQKAR®B-thione (Example 1e). Yellow solid.
g&kg%gdl\}gérgz%;fidlﬂﬁr dlér%;t/dro dllck))reen(zg[ampdﬁ cey)/cleor?evpsto elne 5-

thlone s abl id (710ny, 95% that was used

vk s/ & ufl?%zfl\gﬁjmication. El M me = 292.0 ([M
+). f) Preparation of4-[(2

>, 8' -di chl oro-6-fl uoro-10", Exampledr ospi ro[ |, 3- benzod
oxole 2 >5'- [5H dibenzo

3’ arX&J)r? PFAP TRk~ Fickibi £ BIRRPY 1, 1 PRERARIPHS [ 119-HRnzodioxole-2,5'-

(3, 4- di hydr ooyt diveranly.diegelghentem- Fyhraherdhpiseidine
(360ng, 1.49m\bl) in acetonitrile (14m ) were added

S dh & Hion 6f (Oflhdrodi, hyl 1besnze[1,3]dioxol-5-y1)-piperidin-1-yl-
@ cgcloh ep%gﬂerg thlgﬁ§ﬂ¥l 5eq, 657ng) silver

tFWhPH@P%acetate (2.5eq, 824ny)and quinuclidine (4eq,
667ny). The m xture was heated 4h at reflux, cooled to
r @Bmﬁlemmpaﬁn& was froliteden acoedandt aitbrthe gonesal eaathod of Example 1c

R e T e R
ppipefidiadcdrlonyd cionide. Colorless semisolid
MS: m/e = 404.3 ([M+H] ™).

b) Preparation of (2-fluoro-4,5-dihydroxy-phenyl)-piperidin-1-yl-methanone

The title compound was produced in accordance with the general method of Example 1d
‘from (6-fluoro-2,2-diphenyl-benzo[1,3]dioxol-5-yl)-piperidin-1-yl-methanone.

Colorless semisolid.
MS: m/e = 240.2 ([M+H]™).

¢) Preparation of 4-[(2’,8’-dichloro-6-fluoro-10’, 11’-dihydrospiro[1,3-benzodioxole-
5°-[5H]dibenzo[a,d]cyclohepten]-5-yl)carbonyl]-piperidine



chromat ography on silica gel (1:0 to 10:1
di chl oronet hane/ ethyl acetate) to afford the product

w@sgooan7afd - white foam (396nyg, 53% El MS: m ePET/EPB0Y000424
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([M+). Exanple 2 Preparatlon %&
[(2 8' - di chl oro- 10 ' -di hydrospirof |

b di | -2,5" -
]Tévg?t@%@bfpéﬁp 50y Pse@&%@%ﬁfﬁm@ﬁ% it fhf gengrl mpstppd of Bxample 1f
GRS 0T oY@R 8, 59&1ﬁp@beﬂ-phm}é): spiperldime b-ylvitethanloge gad28adichloro-

T8 10808 TRLE el (AT A ghbvsknitte RO elow gurm

hone

2, 8-di chl oro- 10, IIdlhydro- di benzo[

ASENS:ah/ere9BaEMSHIL one (Exanpl e le). Yellow sol i d.
El M5 me = 478.2 ([M+). Exanple 3 Preparation of4-

[(2',8" -dichloro-6-fluoro- 1gxa1+, le4di hydrospiro[ |, 3- ben
zodi oxol e-2,5 >- [5H] di benzo cycl ohept en]

-5-yl)carb , ridj

(Srbadition o B SrERTponeREe 1%@”’?&1%@?%%@; Spenzodioxole-2,5'-
reridin-1 -yl smldisenack, dbgldtiepten ] Seytpoifodylvasorphdihec ed

in accordance with the general nethod of Exanple Ic

b,
aéjfn e}r%tg(?rg?ffﬂléor%% %Id%gr : #ﬁgglg%égon?]%ﬁ@[ Fﬂor |C%I oxol e

Colorless sem sol i d. n e 404. 3 ([.M+H I) b%
FFepauspensen of sulfur tr10X1de N,N- d1methylformam1de complex (4.108g, 27 mmol)

nlé 1% g’f@th?)tréetgacl:rgé M%eéd/z;m;we}aﬂﬂ@g Agd hmydl) &ﬁimeThe

t ImixtaeeiEas | o%h%ag%iutgf%\gghg\} @i Jﬁg%dﬁftgrf gl? e soh%ls had hlssolved to

(aﬁfﬁfrl:l lal%"o!&eﬁ ,yglid% m‘l@ﬂik)ﬂ Abeaceaf btadlth maetialbwaslsyitl prsent agid heating
g_ﬁi)np)nue ? ﬁlo h%s 3l %e{ﬁ v‘?’iz%l HeSiovidB; andqh?onyl é8:ide (1.95

ofndy 27 (i@ oB’ added: &io@mseGI'hé udrtureligds, Hehted dhay 85°6amidralipived to cool to

] %)%rﬁ% ?egﬁapegﬁhﬁi if he ?oluﬁ&r?ﬁ!aﬁ%&#.ﬁ@& ﬁutg @van‘igr GU G kOREREERIh

. I e conpound was
pdie r@ueﬁhnnea@@;é@ mé)n e qmmmn%@rgg@ﬁwaah e fhgeptes dried over

E@%gflﬁ)ésﬁmll s&lfaftéE 8&1 evaporated Remamlng traces of N,N- d1methy1formam1de were

uo -
n@ngﬁ/@d ;g@_tlmpeqqi Y)Wg_{i toltietie to ¥1!ord ﬁue p?géh(ljét Bs Ln XJff Wrga ite sopg that was

used without further purification.
EI MS: m/e= 254.0 ([M]").
b) Preparation of 1-(2-fluoro-4,5-dimethoxy-benzenesulfonyl)-morpholine

To a solution of 2-fluoro-4,5-dimethoxy-benzenesulfonyl chloride (5.30g, 20.81mMol)
in dichloromethane (30ml}) was added morpholine (2.1eq, 3.81ml) dropwise (Exothermic
reaction). The mixture was stirred overnight at room temperature and filtered through a
pad of silica gel and eluted with ethyl acetate. The solvent was evaporated under reduced
pressure to afford 1-(2-fluoro-4,5-dimethoxy-benzenesulfonyl)-morpholine as a pale
yellow solid that was used without further purification.

EI MS: m/e= 305.1 ([M]™).



10, I'l -dnydro-di benzo[ a 2] cycl ohept ene-5-t hi one
(Exanple le). Light yellow gum ISP Ms: mle =498. 2

W@ podsiols450 Exanpl e 4 Preparation of 4- PCT/EP2005/000424
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[(2",8" -dichloro-6-fluoro- 10
H di hydrospiro[l, 3- benzodi oxdl%- 2,5 - [5H] di benzo

d -
Bt Bk ao P B0 by

chl oride To a suspension of sulfur trioxide
I‘td\& éiid[@l (haé haahy s ateofto (Pflearof 45-1iBgtho2-bamashgsulfanyl)-

et hane WAs) add OI40I£étH8{ ¢ txfra‘%'a@dé@a ‘f'lggsolutmn of
QAAL

e mXx
Sﬁﬁom mtannndd: 1nbhtlﬂor0m¢tb¢n€2(2§<b 5. %ﬁ@l) sTahlq l@gctw&dvas stirred overnight

da'ft% &N@QB&‘&&% Eﬁ’&g el %t@q'M X&ﬁéoﬁ%@@ks&ﬁﬂq @ﬂlydfogehﬁﬁ@sphate and
0 P Vas stil ent and atin
Gontifiensisringrl hathemhessmers @ﬁaraﬁq@é ithe %}eﬁu%ﬁ‘?s? Sitrig with
mtaéét%yrh&wn%lhé’&o&lnﬁ@hﬁies wete W‘ﬂ‘éhbd watt dbesche, dried over

W Sse ture
B ESER B oA SR SRR e Y1 mv@%c%acoiju%ﬁf%@%‘ﬂogfaphy
| Y QlivedeB( 19annaﬂ&>©fdr&ﬂéthdnw elumnd) tohlfforcbﬁﬁmhmﬁé-((rsxgbohne 1-

AN N R -

tihahesefogdsatr.di met hyl f or mam de were renoved
azeotropi cally vvith toluene to afford the product as

;nf é@(m)l ey t hat was used w thout further
puri Tafion. . me=254.0 ([M +). b)
Preparation

| d) Brepration o4 lichisky-Solerandstt iy shrg bR deppedioxole-

T@ SH[§P]|dEHehQ@[aQﬂ cyclohepten]-5-yl)sulfonyl}-morpholine _
uoro- dlnethoxy benzenesulfonyl chl oride

rri}f“b%? F‘?{BP?‘QU ﬂrgpagl_e[ 0%8{&3599@?12 @%@hémﬁﬁ%ﬂﬁﬂ%@xamﬂe 1f
r faat Mﬂﬁno -FH{mamphlineel - wd@nsrbrbme@ueo%dmlgnd 26 dichlgrg-10,11-
DAL a%l%raﬁzoal?%l éé;'clﬁhﬁﬁtgge Bﬁhﬁ&ﬁ% EangRd109f silica gel

red ' d acetate he sol vent was

evapor at ed under rg uced pressure to afford

I E(gisf mieF34- 15 1Ml et hox7- benzenesul fonyl ) - mor phol i ne
as a pale yellow solid that was used wi thout further
purification. EIl M5 me= 30Bxainpl¢d] +).c) Preparation
of 4-f | uor o- 5- (nor phol i ne-1| - sul fonyl ) - benzene-1|, 2-di ol

Preparation of 4- [(2°,6,8-trifluoro- 10’,‘1 1’-dihydrospiro{ 1,3-benzodioxole-2,5-
[5H]dibenzo[a,d]cyclohepten]-5-yl) carbonyl]-morpholine

a) Preparation of 2,8-difluoro-10,11-dihydro-dibenzol[a, d]cycloheptene-5-one

To a cooled (dry-ice/acetone bath) suspension of anhydrous aluminium trichloride (5eq,
45.82g, 0.34Mol) in carbon disulfide (450m]) was added oxalyl chloride (4eq, 23.58ml)
dropwise. The mixture was allowed to reach room temperature before the slow addition
of 1,1’-(1,2-ethanediyl)bis[3-fluorobenzene] (leq, 15.00g) as a solution in carbon
disulfide (20ml). The mixture was heated overnight at 35°C and diluted with chloroform
(400ml). The mixture was cooled (ice-bath) and water (400ml) slowly added. The phases
were separated, the aqueous phase extracted with chloroform and the combined organic
phases dried over magnesium sulfate and evaporated under reduced pressure. The
residue was purified by column chromatography on silica gel (15:1 heptane/ ethyl acetate)
to afford 2,8-difluoro-10,11-dihydro-dibenzo|[a,d]cycloheptene-5-one as a yellow solid '

(4.98g, 29%)



To a cool ed (ice-bath) solution of
| - (2-nuoro-4, 5-di met hoxy-benzenesul fonyl)- norpholine

W@ 3®FT45®. 74mvbl ) i n di chl oronmet hane (25m ) weST/BRmbe000424
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a IMsolution of boron tribromde in dichloronethane
(2eq, 5.48 m). The mxture was?st i rred over ni ght at
roomtenperature and poured into | M aqueous potassium
dlnSrogerididspMdt)e and ice. After stirring I'h, the
phases were separated and the aqueous phase extracted
Vi) tEReSirbtydn GCHS-AlfRrordtie, 1eatihydrediibergaim, 4 cphelspsensesi-thione
washed with brine, dried over magnesium sul fate and

ted. T i due, | £
B saaRg o Pap et sr e i Y sEficeMlethor of Erample 1
efr oraret- difmoad-il 041 3 ddhyidrarshileengo (e exstrdiepteae15seime: SHia splid.
benzene-1,2-diol as a brown oil (564ng, 74% which

|di L +andi in th fri tor. MS: nfe=
B I OO o Gpar i on oo o M e
ot o 0 06 i S0t ditkospo Y82 R Bl 2
[ BrolimeabsTheméyersheftel]-5 sliciboyyl] -mmphbidd ne The title

conmpound was prepared in accordance with the general

hod of Exanple 1f from .
e Bl SR gttt Blageprdance wigh the general method of Example 1f
afdm22 Swbire-#) Sediby doxy-ptetmyhimerphelibetylomethanone (Example 1d) and 2,8-
a c 5- | k&thionk! ONBYhife Bam.
S R A SR AR e Ao
4-%( 2\6,8'-trifluoro-10\I"-dnydrospiro[l, 3-benzodi oxol
eEDM$: m/¢ 5 467 di(dh20 [ a, d] cycl ohepten] -5-yl)carbonyl |
-nor phol ine a) Preparation of
2,8-difluoro-10, 11-di hydr o- dixheplos
[ a, d] cycl ohept ene-5-one To a cooled (dry-ice/ acetone

bat h), suspensian. of Mdr ous~yal uniai i j 9B
(Seq Pragrsg oy FTb RSy B bl oS Rxole 2.5
added oxal yI [5¢HHbenad adeyglohg@esBay)) cerbopyli péperidie

m xture was allowed to reach roomtenperature before

“T‘ﬁe ngbrﬁ?ﬁlﬁﬁd W £ ared in accordance with the general method of Example 1f
|, r-(l, 2-et hanedi Ir33|s 3-fl uorqbenzene | e
1@.0@@)3@0@-43%% ) anh[ee BER }%ﬁm}&a@%ﬁ{%&mﬂ@b) and 2,8-

”%liﬁd&«f?-lmﬁ?f-dﬂ%@rsiﬂi&h% P, 4Bl step BBE 5athtlorh (Entiegleiibd FOfF-white
C orororm
oanml.

ISP MS: m/e = 466.4 ([M+H]").



(400m ). The m xture was cool ed (ice-bath) and water
(400mM ) slowy added. The phases were separated, the

waouwsorssphase extracted with chl orof orm and tPEI/EP2005/000424
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conmbi ned organi ¢ phases dried over magnesi um sul fate
and evapor at ed under reduced pT%%Sure. The residue was
purified by colum chronatPgr oq silica gel (15:1
hept ane/ ethyl acetate) = hele

2, 8-difluoro-10,I1-di hydro-di benzo[

ag ghohept ene-5-one as a yellow solid (4.98q,

299 El MS: me= 244.1 ([M+). b) Preparation

of 2, 8-.di f | uor 0+ [1-dih ' . : :

o ai cobRonet BRE L b Ab RF eredients can b manufactured in

pecapantishal maaseror dance with the general net hod of

Exanple le from 2, 8-di fluoro-10, 1 -di hydro-di benzo[

a, 4] gxal.phept ene-5-one. Blue solid. El M5 IPeftable60. 0
: Preparation of4- [(2',6,8 -trifluoro-

10' , H -di hydrospiro[ |, 3- benzodi oxol e-2,5' - [5H] di benzo

[a,Iéﬁféilblohept en] -5-yl)carbonyl] -norpholine The title

compound was prepared in accordance with the general

metdwgpeindofdopheakr) from 10.0mg  200.0 mg
(2-fluoro-4, 5-di hydroxy-phenyl ) -nor phol i n- 4-yl - net hano

ne (Exanpl 6.l d 2, 8- difluoro- 235 43.5
10,1\%?%‘??%} %l%q%ﬁugfebg%o [ a, d] cycl ohept ene- 5-t hi oner.ng e

Of-white foam EIl M5 nmle = 467.1 ([M+). Exanple 6

Pr dpatose hydrons 4- [ (2', 6, 8' -trifi uoro- 10' 60.0mg ~ 70.0mg
i r-di hydrospiro[l, 3-benzodi oxol e-2,5"' - [5H] di benzo

[ &, glveuled®®pt en] - 5-yl) carbonyl] -piperidi nel2hgg 15.0 mg
title conpound was prepared in accordance with the

general nethod of Exanple |I f from

(2-%‘1%&?6@%@6‘?4@% oxy- phenyl ) - pi peri di n- 4- yﬁz-‘srr%]tghan(y'o Mg
ne (Exanple 3b) and 2, 8-

di fMagesimnd Gedrhtedi hydr o- di benzo[ a, 1.5 mg 4.5 mg
] cycl ohept ene-5-thi one (Exanple 5b). Of-white foam

I SPI&;E: =1466.4 ([MtH +). Gal eni cal Exanpl@$me 350.0m
Exa(rrp ed%@ﬁt coated tablets containing the foll ng ng &
i ngredi ents can be manufactured in a

ilm Coat:
Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxide (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesium stearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aq. solution /

suspension of the above mentioned film coat.



conventional manner: Ingredients Per tablet Kernel:
Conmpound of formula (1) 10.0 ng 200.0 ny

wor@sotuyst al | i ne cel |l ul ose 23.5 ng 43.5 ng LarCDER2005/000424

5
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hydrous 60.0 ng 70.0 ng PovidQQ%_KBO 12.5 ng 15.0ng
Sodi um starch glycolate 12. 5ng “I7. Ong Magnesi um

stearate 1.5nmg 4.5 ng (Kerngl ight) 120.0ng 350.0 ngy
Fil m Coat: Hydroxypropyl neﬁﬁ?ﬁﬁggllulose 3.5m 7.0

mg Pol yet hyl ene glycol 6000 0.8 ng 1.6ng Talc 1.3 ny

2. 6 nEppsulencontiidmg(the fdlowjngingredignts. canipe Thanaactiires imle
QbSVQEk%aﬁ%EnJQ? active ingredient is sieved and m xed

Wit h mcrocrystalline cellulose and the m xture is

granul ated with a solution of polyvinylpyrrolidone in
walegredignte granul ate is mixed with sodiumstarch  Percapsule
gl ycol at e and magnesi um stearate and conpressed to
yi@bqu@ha%kgngﬁﬂgaQ or 350 ngy respectively. The 25.0 mg
kernel's are | acquered wth an ag. solution /

suspensi on of the above nentioned fil m coat. Exanple

Ca gﬂ?ﬁ% containing the follow ng ingredients can beﬁmiﬂng
manufactured in a conventional manner: Ingredients Per

capdaitest@opound of fornula (1) 25.0 ng Lactose 20.0 mg
150. Ong
Talc 5.0 mg

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Polyethylene glycol 400 150.0 mg
Acetic acid g.s. ad pH 5.0
Water for injection solutions ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene glycol 400 and water
for injection (part). The pH is adjusted to 5.0 by addition of acetic acid. The volume is
adjusted to 1.0 ml by addition of the residual amount of water. The solution is filtered,

filled into vials using an appropriate overage and sterilized.
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conposi tion: Conmpound of formulg (1) 3.0 ny

Pol yet hyl ene gl ycol 400 150.0ng Acetic acid gq.s. ad pH
5.0 Water for injection sol utd ad 1.0m The active
ingredient is dissolved in a-mxture of Pol yethyl ene
gl ycol 400 and water for injection (part). The pHis
adj usteempeusdsrifgrma@dibi on of acetic acid. The vol une
is adjusted to 1.0m by addition of the residua

anount of water. Thetolution is filtered, filled into
vial s using an appropki ate overage and
sterilized.dains 1. 20njounds of fornula (lI) wherein
R1 and R2 together he nitrogen atomyto which

they are attached f ZRrenber ed
nmonocyclic, saturated h ri whi ch may
optionally containlone gr : er, t er oat ons

i ndependent | y' sel ect® anB®’S; R3 is

hydr ogen, hal ogen, 1g¢ al kyl or cyano; R4 and R5 are

each i ndependently haRegeh; and Xis - C(O - or - SO2-

; or a pharmaceutical /acceptable salt thereof. 2.

Conpounds according (R claim 1, wherein Rl a R2

together with the nitrogen atomto which theyare

attached form a 6-nenbered nonocyclic, saturated
hehereiacycl ic ring which nmay optionally contain one

further oxygen atomin the ring. 3. Conpounds

acco r%“egrﬁglwﬁ?ﬁgaﬁerqxfiﬂ?{}@dﬁogenta(?oxﬁ'to W&'het'hgy Rl 89cheédorm a 4-, 5-,

t oget
6-gor 7-membered monocyclic, saturated heterocyclic ring which may optionally contain

one or two further heteroatoms independently selected from O, N and §;
R’ is hydrogen, halogen, lower alkyl or cyano;
R* and R are each independently halogen; and
Xis —C(O)- or —SO,—};
or a pharmaceutically acceptable salt thereof.

2. Compounds according to claim 1, wherein R' and R® together with the nitrogen
atom to which they are attached form a 6-membered monocyclic, saturated heterocyclic

ring which may optionally contain one further oxygen atom in the ring.

3. Compounds according to any of claims 1 to 2, wherein R' and R* together with
the nitrogen atom to which they are attached are selected from piperidinyl and

morpholino.
4. Compounds according to any of claims 1 to 3, wherein R’ is hydrogen.
5. Compounds according to any of claims 1 to 4, wherein R® is halogen.
6. Compounds according to any of claims 1 to 5, wherein R*an R’ are chloro.

7. Compounds according to any of claims 1 to 6, wherein R* an R are fluoro.
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hydrogen. 5. Conpounds according to any of clains 1 to

4, wherein R3 is hal ogen. 6. Conmpounds according to

any of cGhaloiRddad-Ordng WIEL 0

Corrpg;u éﬁjgccor d"tcnrglil any%g?1 %4&?{%&_?«7}%%8 S E?O

R4 an RS are quoro 8. Conpaunds accordi ng to any

cl ai %C@n{p@uzp S @%@};dépg;]t%qy§f_da@gj to 8, sglect%ffﬁgmbggroup consisting
agcording to any of clains 1 to 8, selected fromthe

group consi sting of:

oo odr 2t digeR Sror o B AhyaraspinSt 1Y BERRIGSl 2.5

enzo
[[aﬂaﬁhbymzowmanhepﬁeryLwacdrbmym manphgiiel i ne,
4- [(2 dlchloro 10" ,ir-di hydrospiro[l, 3-benzodi oxo

e 1hgdrbos [1 3—benzodlé>xole -2,5-

cglcl oheﬁm &i‘ } I peri
z[SH bemgzol @ kapiel th@n -ml)wbqwl -piperidingy dr ospi ro[ |, 3- b
enzodi oxol e-2,5' - [5H] di benzo

[ a, dlacyel, @@&ﬂ@ﬂla-’ihmka s@yh0aHyHrRbRE[1,SbBSsodioxole-2,5-
35%[53?21‘128%% cgclgﬁ@ten][%ﬁh?{ﬁ?%é& Oplgclaxj% gg,OSpl rofl

[a d]cyclohepten] 5- yI)squonyI] - nor phol i ne,
4-[(2- (6 8- dithlofd-6rluor 00,11’ dlhydrosplro [1,3-benzodioxole-2,5-

Hﬂ? g%g]pc? #ep%glﬂeﬁ,@ gyﬁg q?grpﬁ%)% gll—q ﬁle benzo

4 [(2 6 8 -trifluoro-10 -dlhydrosplro[l - benzodi
oxol d-§250.8"-FHfupen- %%rilzlod[lé{daqsey@ Ishbprasdjoxole- 55
5HY&15&%0‘P@H}€:)'iloh@t&ﬂ[5 ?I)E‘a%o Onihghdmieut i cal

acceptabl e salts thereo process for the

f f f, f d i
any. o P Ao O LR sPs e L e elses o)
KeHadibznaofa,d] cydnhq:nm -Bil)éabonitl ppipd)ididesr ei n R1, R2,

R3 and X are as defined in claiml; with a conpound of

fl_or g;ﬁhﬂ phEOGLELNy REcA08 IR fE B defined in claim

10. A process for the manufacture of compounds of formula (I) as defined in any of
claims 1 to 9, which process comprises:

(a) ketalizing a compound of formula (A)

wherein R}, R%, R® and X are as defined in claim 1;

with a compound of formula (B)

Cl, Cl

L

(B)



(b) reacting a conmpound of formula (A) wherein R, R
R and Xare as defined in claim1;, with a conpound of
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1; or (c) reacting a conpound ofg formula (A) 1
t>wherein R, R2, pR3 and X are as defined in claiml1;
W th 0 r : wherein R and R are as
defigggggﬂﬁgﬁggﬁi%#Lgfgy%%wgg%wggdggcording to any of
claims 1 to 9, when manufactured by a process
ébbﬁ?ﬂmmbﬁ?%mE?%R4ﬁﬁ%Wm%@ﬂAbharnaceutical conposi ti ons
conprising a conpound according to any of clains 1to 9
and a phar ndOeut jisal | .@cgéﬂtable carrier and/or

adj uvant . 13. ds a§cording to any of clainms 1 to
9 for use as t ag:uticRactive subst ances. 14.
Conpounds ggqgor avg triany of clains 1 to 9 for use as
t herapeutic active subst ances¥or the treatment and/ or
prophyl axi s of di seaseswhich are associated with
modulveteren ROfR% RéaiiRK areselefined inldaik et hod for the
treatnment and/ or prophyl axis of di seaseswhich are
assog; ] llation of the CBl receptors
mhicﬁhﬁ%?ﬁgﬁ%@%ﬁ%gﬁgggggéﬁinistering a compound
according to any of cléins 1to 9 to a human being or
animal . 16. The use of gonpounds according to any of
claims 1 to 9 f ! rent and/ or prophyl axi s of
di seaseswhi ch a ith the nodul ati on of

isocia
. The use goapeunds according to
any of clains 1 to 9\or/t he prepargati on of

CBlI recept RS

nmedi canents for the treatnment and/or prophyl axis of
di seaseswhi ¢h are assocjated with the nodul ati on of
CBl W§$@§P§r§?dBsm?ﬁédﬁ3V@ﬂnGbﬁﬁd@ﬁﬁs, processes and
met hods as well as the use of such

(c) reacting a compound of formula (A)

HO X\ll\l/R
s R
HO R

wherein R%, R% R® and X are as defined in claim 1;

(A)

with a compound of formula (D)

S

Oaow

(D)

wherein R* and R® are as defined in claim 1.

11. Compounds according to any of claims 1 to 9, when manufactured by a process

according to claim 10.

12. Pharmaceutical compositions comprising a compound according to any of

claims 1 to 9 and a pharmaceutically acceptable carrier and/or adjuvant.



conpounds substantially as descri bed herei nbefore.
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13. Compounds according to any of claims 1 to 9 for use as therapeutic active

substances.

14. Compounds according to any of claims 1 to 9 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are associated with

modulation of the CB1 receptor.

15. A method for the treatment and/or prophylaxis of diseases which are associated
with the modulation of the CB1 receptors which method comprises administering a

compound according to any of claims 1 to 9 to a human being or animal.

16. The use of compounds according to any of claims 1 to 9 for the treatment
and/or prophylaxis of diseases which are associated with the modulation of CB1

receptors.

17. The use of compounds according to any of claims 1 to 9 for the preparation of
medicaments for the treatment and/or prophylaxis of diseases which are associated with

the modulation of CB1 receptors.

18. The novel compounds, processes and methods as well as the use of such

compounds substantially as described hereinbefore.
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